Substratum influence on collagen and fibronectin biosynthesis by arterial smooth muscle cells in vitro.
Collagen, fibronectin, and nonfibrous protein biosynthesis were examined in cultures of rabbit arterial smooth muscle cells grown on tissue culture plastic precoated either with rabbit plasma fibronectin or bovine serum albumin. Cells seeded into fibronectin-coated wells appeared to reach confluence more quickly than counterparts grown on albumin-coated surfaces. Measurement 3H-thymidine incorporation into DNA by these cultures suggested that this was probably a consequence of more rapid and efficient cell attachment rather than an increased rate of proliferation of smooth muscle cells grown on fibronectin. In preconfluent cultures, the rates of collagen and fibronectin biosynthesis were reduced to 34 and 57%, respectively, on a per-cell basis in cultures grown on fibronectin-coated surfaces compared with cells grown on albumin-coated plasticware. In preconfluent cultures grown on fibronectin-coated surfaces, a greater percentage of the total fibronectin synthesized was incorporated into the cell layer. The distribution of newly synthesized collagen between culture medium and cell layer, however, was not affected by alteration of substratum composition. There was no difference in the rate of synthesis of noncollagen proteins between the two groups of preconfluent cells. In postconfluent cultures the rates of collagen and fibronectin biosynthesis were equivalent in both albumin- and fibronectin-treated cultureware. In preconfluent cultures, analyses of procollagens showed that the overall amounts of both types I and III procollagens were reduced in fibronectin-treated wells, indicating the reduction in collagen synthesis to be general and not type-specific. Although type V procollagen biosynthesis was not detected in either preconfluent group, it was found in postconfluent cultures. The reduction of fibronectin synthesis in cells grown in fibronectin-coated wells was significant as early as 4 hours after plating. Together, these findings suggest that cultured arterial smooth muscle cells are capable of deriving information from their substratum and regulating the biosynthetic rates of extracellular matrix components in response to the immediate needs of the cell.